Abstract
and at the end of the six-week treatment to confirm effectiveness of the treatment. The mice were anesthetized and euthanized after fasting for 12 h and the pair of ovaries 1 4 7 was collected, dissected from surrounding adipose tissue and placed in 10% formalin buffered 1 4 8 solution. After that, the ovaries were removed from the formalin solution, dehydrated in alcohol, Louis, MO, USA). One ovary of the pair was then serially sectioned at 5µm using a semi- randomly selected for immunohistochemistry analysis using slides impregnated with 3% For immunofluorescence analysis, the ovarian samples were deparaffinized with xylene and rehydrated with graded alcohols. The primary monoclonal antibodies were obtained from (γH2AX) phospo S139 antibody (ab11174), to indicate DNA damage [21] and anti-CD68 antibody (ab955), to indicate the presence of macrophage [46] were used at a final dilution of 1 6 1 1:500. The blockage of the endogenous peroxidase activity was achieved with hydrogen 1 6 2 peroxide blocking solution, while the antigen recovery was performed in humid heat, during 3 1 6 3 min after the boiling point, in citrate solution at pH 6.0. Non-specific background staining was reduced by covering the tissue sections that received protein block with BSA and goat serum. Thereafter, slides were incubated overnight with the primary antibody in a humid chamber at the follicles were captured by confocal microscope (Olympus FluoView™ 1000). Fluorescence follicles/class/mouse. Macrophage counting was performed as a total number of macrophages counted. The number of granulosa cells was counted as visible nuclei using the Hoechst 1 7 5 (ab228550) for nuclei staining. All statistical analyzes were performed using Graphpad Prism 6 (Graphpad Inc., La Jolla,
CA, USA). Two-way ANOVA was used for comparing the fluorescence intensity, number of Female df/df mice had less DNA DSBs in primordial and primary follicles, as indicated by from primordial (p = 0.0001) and primary (p <0.0001) follicles were higher in bGH mice Representative images of anti-γH2AX intensity in oocyte and granulosa cells of primordial and The current study points to the role of the GH/IGF-I axis in maintenance of oocyte DNA littermates, and that GH treatment increased primordial follicle activation and reduced the reserve. Therefore, our previous work shown increased ovarian reserve depletion promoted by 2 2 0 GH, and our current findings also point to a role for GH in increasing oocyte and granulosa DNA 2 2 1 DSBs and inflammation. This can suggest that beyond preserving the reserve for longer periods, 2 2 2 GH/IGF-I deficiency also accelerates oocyte DNA damage which can impact fertility. Oocyte and granulosa cells from primordial and primary follicles DNA DSBs were 2 2 4 reduced in old GH-deficient df/df mice, while GH exogenous treatment increased accumulation with a DNA damage response resulting in cell cycle arrest as a downstream effect, allowing oocyte DNA integrity, increasing the chances of successful pregnancy in older ages.
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Old df/df mice exhibited reduced ovarian macrophage infiltration, and the treatment with having a reduced pro-inflammatory profile, which may represent one of the major mechanisms other hand, prolonged exposure (both short-term and long-term) to a high-fat diet in young adult 2 6 4 female mice reduced primordial follicle numbers, compromised fertility, produced higher 2 6 5 systemic proinflammatory cytokine levels, and increased ovarian macrophage infiltration in the 2 6 6 stroma, independent of obesity [46] . Pro-inflammatory Interleukin 1 deficient female mice have 2 6 7 more primordial follicles and increased fertility than control females [28] . Also, LPS exposure in inflammation on ovarian reserve depletion. Our ovarian transcriptome study showed that the top 2 7 0 150 down-regulated terms between old df/df and old N mice were related to the 2 7 1 inflammatory/immune response [29] . It was observed that macrophage chemotaxis, macrophage 2 7 2 activation and macrophage differentiation were also among the top down-regulated biological between the GH/IGF-1 axis and the inflammation on ovaries of old df/df mice. bGH mice have no data in ovarian inflammation, however, these transgenic mice have an increase pro-
inflammatory profile in kidney [61] and age related increased pro-inflammatory markers in blood 2 7 7
[62]. Another study with osteopetrotic mice showed reduced numbers of mature macrophages The microenvironment within follicles and ovaries also could be influenced by GH/IGF-I the mTOR complex 1 (mTORC1) signaling in granulosa cells that acts as the key decision-2 9 4 making process regarding whether or not a primordial follicle will be activated [38] . The second oocytes via KITL-KIT to trigger the awakening of the oocyte through FoxO3a phosphorylation 2 9 7
[38]. It is proposed that these processes ensure the progressive activation of a limited number of 2 9 8 primordial follicles throughout the reproductive lifespan. Thus, it is likely that follicular 2 9 9 activation is initiated by molecular and cellular changes in the granulosa cells that are followed 3 0 0 by awakening of the dormant oocytes. Our study shows that df/df mice had fewer granulosa cells 3 0 1 surrounding oocytes than N/df mice in both primordial and primary follicles, supporting the late 3 0 2 activation of primordial follicle observed for df/df mice in a previously study [16] . Also, bGH presented less primordial follicles than normal mice [16] . This is in line with our previous work showing that FoxO3a activation is regulated by the GH/IGF-I axis in mice primordial and 3 0 7 primary oocytes. Therefore, regulation of granulosa cell number by GH/IGF-I can be a critical In conclusion, the present study indicates that GH/IGF-I is associated to oocyte and follicle (n = 18, A), oocyte nucleus of primary follicle (n = 18, B) and granulosa cell nuclei from exogenous GH or saline. Data presented as media ± SEM. Different letters indicate significant differences (p < 0.05). Data presented as media ± SEM. arrow indicates macrophage staining. Different letters indicate significant differences (p < 0.05). 
